The purpose of this study was to clarify the presence of isovolumic relaxation flow in patients with left bundle branch block and normal coronary arteriogram. Twenty-four patients with left bundle branch block and normal coronary arteriogram were examined by pulsed Doppler echocardiography and were compared with 20 age-and gender-matched healthy subjects. Impaired left ventricular relaxation was found in patients with LBBB. All 24 study patients showed isovolumic relaxation flow, but only 4 healthy subjects had isovolumic relaxation flow (p<0.05). Peak velocity of the isovolumic relaxation flow ranged from 20-42cm/s. In the study group, left ventricular systolic function was normal in 17 patients, and reduced in the remaining patients. At the end of this study, the presence of isovolumic relaxation flow which may be due to an abnormal septal motion was found in patients with left bundle branch block and normal coronary arteriogram. (Jpn Heart J 1998; 39: 653-657) Key words:
HE isovolumic relaxation period is an ideal phase for evaluating relaxation.
Recently, Doppler echocardiography has been used to provide a detailed noninvasive estimate of intraventricular flow direction and velocity during isovolumic relaxation. This flow has been observed in patients with hypertrophic cardiomyopathy, ischemic heart disease, aortic stenosis, hypertension, undergoing right ventricular pacing, and in normal subjects.1 4) The basis for isovolumic relaxation flow (IRF) has been ascribed to an intracavitary gradient in the left ventricle. The abnormal anterior motion of the interventricular septum during ventricular ejection may be an important hemodynamic consequence of left bundle branch block (LBBB). As expected, the abnormal septal motion during ejection alters overall ventricular function. The purpose of this study was to clarify the presence and the mechanism of the isovolumic relaxation flow in In another study which assessed the systolic and diastolic left ventricular function in a patient with an echocardiographically normal left ventricle and rate dependent LBBB, it was concluded that left bundle branch block can cause a striking deterioration of ventricular filling.8) In a study with dogs, pacing induced left ventricular asynchrony caused a decrease in the global and regional indexes of the left ventricular relaxation rate that was not closely related to the left ventricular loading conditions or shortening.9) Isovolumic relaxation period is an ideal phase for evaluating relaxation. Because there is no blood flow into the left ventricle through the mitral and aortic valves, intraventricular redistribution of flow during this period should reflect active chamber relaxation.2) In this study, impaired left ventricular relaxation was found in patients with natural LBBB (a decrease in peak early filling velocity (E), E/A ratio<1, and abnormally long isovolumic relaxation time). IRF is associated with impaired left ventricular relaxation. The present study indicates that patients with left bundle branch block had IRF. In a study in which IRF was detected in patients undergoing right ventricular pacing, it was reported that segmental early relaxation appears to be the basis for isovolumic relaxation flow in these patients. 4 Despite the fact right ventricular pacing has conventionally been used as an experimental model of left bundle branch block, in natural LBBB the activation of the left ventricle seems to take various pathways.10) The different patterns of septal motion found in patients with artificial LBBB and in those with natural LBBB could be explained by differences in activation of the heart. The mechanism of paradoxical septal motion in LBBB is uncertain. A better explanation may be an initial septal activation on the right side of the septum as occurs in LBBB causing septal contraction first when the rest of the left ventricle is quiescent.11) When the rest of the ventricle contracts, the septum is relaxed and pushed anteriorly away from the posterior wall because of rising left ventricular pressure. In patients with natural LBBB, abnormal septal motion appears to be the mechanism of the IRF.
Although Sasson et al. reported that isovolumic relaxation flow was associated with normal and hyperdynamic left ventricular systolic function and cavity obliteration,1) subsequent studies have shown that it could also occur with left ventricular dysfunction.2) In the present study, none of the patients had hyperdynamic left ventricle or cavity obliteration. Seven patients with left ventricular dysfunction had isovolumic relaxation flow.
In conclusion, independent of left ventricular systolic function, isovolumic relaxation flow is frequently detected in patients with left bundle branch block and normal coronary arteriogram.
